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GAS DELIVERY SYSTEM WITH
UNIVERSAL OUTLET

BACKGROUND

The present invention relates to systems for delivering
gases. More particularly, the invention relates to a system
employing a gas-specific outlet that is keyed to a same
gas-specific adaptor.

Pressurized gas supply networks are known for providing
a gas outlet station with a gas. A detachable adaptor mates
with the outlet for establishing the gas flow under pressure
from a gas supply outlet to secondary equipment for ultimate
use of the gas.

For example, in medical treatment environments, such as
hospitals, 1t is commonplace to have available wall or ceiling
mounted gas outlet stations for supplying gases such as
nitrogen, carbon dioxide, air, oxygen or nitrous oxide. The
outlet station typically may be mounted together with a face
plate assembly and a mounting box which is permanently
installed in the wall or ceiling of the treatment area and to
which a gas supply conduit 1s routed. The outlets stations are
supplied by a permanently installed gas supply system
connected to corresponding gas storage tanks or pumps
which may be quite remote Irom any area of ultimate use of
the gas. Such outlet stations may also include a vacuum or
suction line service connection or other desirable gaseous
fluid flow service connections.

For each different gas or service available at an outlet
station, the outlet station commonly includes an adaptor
connection assembly which is opened when connected with
the proper adaptor to deliver gas via the adaptor to the
connected secondary equipment or user, and is closed leak-
tight when the adaptor is disconnected to preclude leakage
of pressurized gas from the system into the ambient air of the
hospital room.

Gas supply systems are known which provide schemes of
non-redundant keying to ensure error free gas access. In
such systems, the outlet and the adaptor are keyed together
according to the gas type. Also, the outlet and the adaptor are
clearly marked with their gas type, so the user can easily
read the markings. Because of the keying, an oxygen outlet
will only mate with an oxygen adaptor. The nitrogen, air,
vacuum, or other gas adaptors will not fit 1nto the oxygen
outlet. Thus, oxygen cannot be supplied by mistake through
an adaptor of the wrong gas type. In this same way each of
the gas types have a corresponding uniquely configured
outlet and mating adaptor.

Two known types of outlet to adaptor keying are the

“Diameter Indexed Safety System” (DISS) and the “Quick
Connection System” (QC). In DISS, the gas outlet valves for
each of a plurality of different gases or services include
unique diameters which differ from the diameters of outlet
valves for all other gases. Accordingly, only the adaptors for
the same gas type which have mating diameter plugs fit each
such outlet valve.

In a QC system, each adaptor includes an elongated valve
plug which is sized to engage with a matching outlet valve
aperture. The engagement opens the valve and establishes a
leak tight gas flow connection through the plug and adaptor

to the secondary equipment and the user. The connection is

secured or latched by a latch mechanism.

In one known type of QC system, the latch mechanism 1s
separate from the valve plug. A latching pin is disposed in
spaced parallel relationship with the elongated valve plug.
When the adaptor 1s plugged in, the latching pin enters an
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aperture on the outlet and 1s engaged by a mechanism to hold
the adaptor to the outlet. The latching pin has a cross-
sectional shape, such as round or square, or other shape. The
aperture provided in the outlet for accepting the latching pin
has a matching shape. The spacing between the plug and
latching pin in combination with the cross-sectional shape of
the latching pin defines a keyed relationship such that each
adaptor 1s engagable only with an outlet station of the same
gas type. Such a system is described in U.S. Pat. No.
4,718,699, the disclosure of which is incorporated herein by
reference.

In another type of QC system, the latch mechanism
includes the valve plug and no separate latching pin is used.
For keying, recesses are provided on the outlet at selected
locations spaced around the aperture for receiving the valve
plug. Corresponding pins are provided on the adaptor for
mating with the recesses when the adaptor is plugged into
the outlet. Each gas type has a unique pin and recess

placement, so that only adaptors and outlets of matching gas
types can be used together. Such a system is described in

U.S. Pat. Nos. 4,844,409 and 3,563,267, the disclosure of
which 1s incorporated herein by reference.

Just as proper adaptor-to-outlet station connections are of
critical importance in medical gas supply systems, so too are
proper matching of the various outlet station valves, face
plates and latching assemblies to the permanently installed
mounting box and the gas supply conduit associated there-
with. The potential severity of the consequences of improper
outlet station assembly i1s of such magnitude as to dictate a
very high standard of care. Accordingly, non-redundant
keying schemes are also known in the art for keying outlet
valves or mounting boxes, and the like, in order to ensure
error Tree assembly of the various outlet station components

during system installation.

The prior art includes numerous examples of gas outlet
station valve assemblies and cooperating adaptors, of which
the following are exemplary: U.S. Pat. Nos. 2,905,487,
3,448,760, 3,563,267, 4,718,669, and 4,844,409.

Certain shortcomings of the prior art have been noted.
Conventionally, different manufacturers of adaptors and
medical gas outlets employ different keying structure for
matching outlets for a specific gas to the corresponding
adaptor for the same gas. Therefore, an adaptor made by one
manufacturer does not fit into an outlet made by another
manufacturer. Thus the existence of different adaptor con-
necting systems has resulted in distinct and mutually incom-
patible outlet station constructions thus limiting the choice
of components 1n gas supply system design.

In view of the above-described deficiencies in the art there
is a need for a device which accepts differently shaped
adaptors for a given medical gas service.

SUMMARY

The present invention alleviates to a great extent the
problems of the prior art by providing a gas outlet system
that includes a first indexing structure mating with a first
adaptor for releasably connecting the first adaptor to the
outlet, and a second indexing structure mating with a second
adaptor for releasably connecting the second adaptor to the
outlet.

In one aspect of the present invention, the gas outlet
system includes an engaging member for engaging the
adaptor to the outlet and further includes first and second
urging members, cach independently operable to disengage
the engaging member to release at least one type of adaptor.
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It 1s an object of the invention to provide a medical gas
outlet system which includes more than one type of adaptor.

It 1s a further object of the invention to provide a medical
gas outlet system having the foregoing advantages and in
which each adaptor can be releasably connected to the outlet
of the system in the same manner that the adaptor is
releasably connected to an outlet of 1ts own type.

It 1s another object of the invention to provide a medical
gas outlet having the foregoing advantages and in which, for
at least one type of adapter, includes more than one way of
releasing the adaptor.

The above and other objects, advantages and features of
the 1nvention will be more readily understood from the
following detailed description of the invention which 1s
provided 1n connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a first type of prior art
medical gas outlet and adaptor.

FIG. 2 is a perspective view of a second type of prior art
medical gas outiet and adaptor.

FIG. 3 1is a front view of a preferred embodiment of the
present mnvention. |

FIG. 4 is an exploded perspective view of the outlet of
FIG. 3.

FIG. 5 1s a rear view of the outlet of FIG. 3 in an engaged
position,

FIG. 6 1s a view like FIG. 5 in a releasing position.

FIG. 7 1s a cross-sectional view taken along section line
VII—VII of FIG, 8§.

FIG. 8 is a cross-sectional view taken along section line
VIII—VIII of FIG. 6.

FIG. 9 1s a front view of the index plate of the outlet of
FIG. 3.

FI1G. 10 is a back view of the index plate of FIG. 9 without
the engaging members.

FIG. 11 is a side view of the index plate of FIG. 9.
FIG. 12 1s a bottom view of the index plate of FIG. 9.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

Refer now to FIGS. 1 and 2, there being shown two types
of prior art outlet systems. In a first type of known medical
gas outlet system 10, as shown in FIG. 1, and as described
in U.S. Pat. No. 4,718,699, an adaptor 11 has a valve plug
12 and an adaptor latch pin 13. The adaptor 11 is inserted
into the outlet 10, through a valve opening 14 and a latch pin
receiving opening 15. The outlet 10 includes a facia plate 17
connected to a cover plate 19. The cover plate 19 and facia
plate 17 are attached to the outlet 10 with two screws 18. A
push-to-release button 16 extends through the cover plate 19
for releasing the adaptor 11. The outlet 10 also includes a
spring latch (not shown) adapted to releasably retain the
adaptor latch pin 13. The adaptor 11 includes gas-specific
adaptor-indexing structure mating with the outlet-indexing
structure of an outlet 10 of the same gas type. The latch pin
receiving opening 15 has a cross-sectional geometry and a
spacing from the valve opening 14 that is unique to a specific
gas and matches the adaptor 11 of the same gas type so that
a user cannot inadvertently plug, for example, an oxygen
adapter 1nto a nitrogen outlet. After the adaptor 11 is
engaged by the spring latch, gas can flow through the outlet
10, through the plug 12 and gas supply conduit 201 to the

10

15

20

23

30

35

40

45

50

55

60

o

4

secondary equipment and the end user. The adaptor 11 may
be released by operating the push-to-release button 16 which
operates the spring latch.

FIG. 2 shows a second type of known outlet system 20, as
described in U.S. Pat. No. 4,844,409. An adaptor 21 plugs
into the outlet 20. The outlet 20 includes a face plate 29
covering a facia plate 27, both of which are secured by
screws 28 to the outlet 20. The adaptor 21 has an elongated
nose 22 dimensioned to fit within a center aperture 24 of the
outlet 20. The elongated nose 22 1s sealed within the outlet
20 by an O-ring (not shown) to provide a leakiree flow of
gas. The adaptor 21 has an enlarged release knob 26. The
adaptor 21 includes gas-specific adaptor-indexing structure
mating with the outlet-indexing structure of an outlet 20 of
the same gas type. A pair of keying lugs 23 extend {from the
face of the knob 26 towards the facia 27 and fit into a pair
of corresponding keying cavities 235 located on the outlet 20.
By selecting positions for the keying lugs 23 and keying
cavities 25 that are unique for each gas, it can be assured that
only the same gas adaptors can be operatively used with
outlets for that gas. The release knob 26 can be rotated with
respect to the adaptor 21, for moving between a first position
where the adaptor 21 is secured within the outlet 20, and a
second position where the adaptor 1s released from the outlet
20. The release knob 26 is spring biased (not shown) toward
its first position. When the adaptor 21 1s inserted into the
outlet 20, the legs of a hairpin shaped spring (not shown)
engage flats (not shown) formed in the nose 22 to prevent the
adaptor 21 from being removed from the outlet 20. To
release the adaptor 21 from the outlet 20, the release knob
26 is manually rotated by a user until it reaches its second
position. With this rotation, the flats are rotated out of
engagement of the legs of the spring and the legs of the
spring are spread out to be the same as the diameter of the
clongated nose 22. The adaptor 21 may then be withdrawn
from the outlet 20.

Refer now to FIG. 3, there being shown an outlet system,
generally designated by reference numeral 30, according to
a preferred embodiment of the present invention. The outlet
system 30 is adapted to accommodate both types of the
adaptors 11 and 21 shown in FIGS. 1 and 2. The outlet
system 30 includes valve aperture 68 and a latch pin
receiving aperture 63 for receiving the adaptor 11. Thus the
adaptor 11 would utilize valve aperture 68 and latch pin
receiving aperture 63, whereas the adaptor 21 would utilize
keying cavities S5 and valve aperture 68. Once engaged,
release button 35 is pushed to release either the adaptors 11
and 21 from the outlet assembly 30 in a manner further
discussed below. Alternatively, the adaptor 21 may be
released by rotating release knob 26 to disengage hairpin
shaped spring 70. Screws 42 connect together the portion of
the outlet system 30 as discussed further below.

Refer now to FIG. 4 which shows an exploded view of a
portion of the outlet system 30 of FIG. 3. The outlet system
30 is constructed similar to the system described in U.S. Pat.

No. 4,718,699 except with regard to the adaptor keying and

latching structure which is described herein. The outlet
system 30 includes a face plate assembly 40, and an index
plate assembly 60. The face plate assembly 40 includes a
facia plate 37 and a cover plate 39. The cover plate 39
includes a button aperture 36 and a key opening 34. A pair
of tabs 33 extend rearwardly from the plate 39 to extend
through a pair of slots 133 of the index plate assembly. The
tabs 33 are designed to hold the face plate assembly 40 to the
index plate assembly 60. The plate 37 has a button opening
38 and a key opening 41, corresponding to the buiton
opening 36 and the key opening 34, respectively, of the
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cover plate 39. A release button 35 extends through the
button opening 36 and the corresponding button opening 38.
The opening 36 is sized to allow the head 136 of the button
35 to protrude from the plate 39 and to block the shoulder
137 of the button 35 to hold the shoulder behind the plate 39.

The index plate assembly 60 includes a plate 65 with
collars 64 through which a number of indexing pins 73

extend. The pins 73 have enlarged heads 67 that engage and
are held by the plate 65. An index portion 66 is integrally
formed with plate 65 to extend out from the front of plate 65.
The portion 66 defines the general area in which the keying
cavities and apertures are formed for accepting the corre-
sponding keying features on the adapters. The index portion
66 includes the pair of keying cavities 55, the center opening
68, and the latch pin receiving aperture 63, for mating with
the adaptors 11 and 21. A window 69 is formed through the

plate 65 for receiving and guiding' the release button 35,
against the force of spring 95. The back of the index plate
assembly 60 includes pins 73 positioned at locations unique

to a specific type of gas for keying to the outlet box (not
shown), as described in U.S. Pat. No. 4,718,699.

A hairpin shaped spring 70 is connected to the back face
of index plate assembly 60. The hairpin shaped spring 70
includes a head portion 72, legs 74 and 76 extending from
the head, and feet 75 and 77 extending from the legs. The
legs 74 and 76 are engaging members that engage the flat
portions of the adaptor 21 to latch the adaptor 21 to the outlet
30. A latch frame 80 is also mounted to the back of the index
plate assembly 60. The latch frame 80 has a latch bar 84
which 1s an engaging member that is positioned to engage
the latch pin 13 of the adaptor 11. A latch release member 90
fits over and engages latch release engaging portion 82, {o
move latch 80 in a downward direction when the button 35
i1s pushed. The latch frame 80 includes a pair of cams 81
positioned to bear on the feet portions 75 and 77 to urge the
feet 75 and 77 and thus the legs 74 and 76 out of engagement
with the flats of the nose of the adaptor 21. Finally, a valve
100 has a filange portion 101 which is affixed to the back of

the index plate assembly 60 by screwing the screws 42 into
the screw holes 62 of the index plate assembly 60 and into
the opening 102 of the valve 100. A valve O-ring 105 is
inserted into one end of valve 100 to seal the valve plug 12
of the adaptor 11. Also, a poppet 103 with an O-ring 104 is
inserted into the other end of valve 100, similar to conven-
tional arrangements for valves of this type.

FIGS. 5 and 6 show the latch frame 80 mounted on the
back of the index plate 63 in an engaged position and in a
releasing position, respectively. FIGS. 7 and 8 show cross-
sectional views of FIGS. § and 6, respectively, In FIGS. §
and 7, hairpin shaped spring 70 and the latch bar 84 are in
engaged positions to engage the adaptors 11 and 21. In
FIGS. 6 and 8, the latch bar 84 and the hairpin shaped spring
70 are in a releasing position, so as to release the adaptors
11 and 21. For illustrative purposes, FIGS. 7 and 8 show the
adaptor 11 inserted into latch pin receiving aperture 63, as
the latch frame 80 is moved from an engaged position to a
releasing position, respectively. The adaptor plug 12 is
present, but is not shown in the FIGS. The poppet 103 is
urged by a spring (not shown) towards the front and 1s
shown in FIG. 7 in the sealed, or closed position, with
poppet O-ring 105 engaging the small inside diameter
portion of the valve 100. Also shown in FIGS. 5 and 6 are
tabs 33 extending through the apertures 133 and bent over to
lay in the recesses of the tab seats 118 to inhibit tampering
with and disengagement of the tabs 33.

As shown in FIGS. 5 through 8, to engage and release the
adaptor 11 of FIG. 1, the latch bar 84 of the latch frame 80
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1s moved in and out of engagement with the latch pin 13 of
the adaptor 11. As the latch pin 13 is inserted through the
receiving aperture 63, it urges upon the latch bar 84 and
pushes the frame 80 down against the spring force of the
return springs 110. The springs 110 are each hooked in
tension at one end to an ear 112 of the frame 80 and at the
other end to a pin 114. Alternatively, each of springs 110
could be hooked into holes 142 (FIG. 11) formed by

extending holes 140 (FIG. 9) through the plate 65 and into
the webs 146 between the bosses 144 of the collar 64.
Movement downward of the frame 80 also angularly spreads
the spring 70 by action of the cams 81, urging the spring 70
out of engagement with the adaptor 21. Upon full insertion,
as shown in FIG. 8, a recess 9 on the latch pin 13 aliows the
latch bar 84 to return to the latched position thus engaging
the recess 9 of the latch pin 13 to hold the adaptor 11 to the
outlet 30 (as shown in FIG. 7). The adaptor 11 is released by
pushing in the release button 35, which operates the spring
latch. As the release button 35 is pushed in by a user, against
the force of spring 95, in a direction indicated by the arrow
120 in FIG. 8, the release member 90 is urged and pushed
down. The member 90 pushes down the latch frame 80 (as
shown by arrow 121 in FIG. 8) thereby moving latch bar 84
down, out of engagement with the recess 9 of the latch pin
13, as shown in FIG. 9. The adaptor 11 may then be
withdrawn {rom the outlet 30. After the adaptor 11 is
withdrawn, the force of spring 95, as well as springs 110,
returns the release button 35 toward its original position,
prior to being pushed in.

To engage the adaptor 21 of FIG. 2, the elongated nose 22
of the adaptor 21 fits within the center opening 68. When the
adaptor 21 1s inserted into the outlet assembly 30, the legs
74 and 76 of the hairpin shaped spring 70 engage the flat
portions on the nose 22. This locks the adaptor 21 to the
outlet 30. To release the adaptor 21 from the outlet assembly
30, the release knob 26 is manually rotated clockwise or
counter clockwise by a user until 1t reaches its second
position. At this point, the legs 74 and 76 of spring 70 are
urged by the full diameter of the nose 22 to spread out, as
shown in FIG. 6, and the adaptor 21 may be removed from
outlet assembly 30. Alternatively, the adaptor 21 may be
released from the outlet assembly 30 by operating release
button 35. As release button 35 is pushed 1n by a user, as
described above, the cams 81 are pushed down, thereby
spreading the legs 74 and 76 of the hairpin shaped spring 70
so that the adaptor 21 may be withdrawn from the outlet
assembly 30. Again, after the adaptor 21 1s withdrawn, the
force of the spring 95 returns the release button to its original
position.

Refer now to FIGS. 9 through 12 which show additional
views of the index plate 60 without the latch mechanisms
and the hairpin shaped spring mounted. The index portion 66
i1s specific to a single gas. The keying cavities 55 are
positioned at locations around aperture 68 specific to that
gas. The location shown in FIG. 9, i.e., top (zero degrees)
and bottom (180 degrees) may correspond for example to
oxygen. Recesses located at zero degrees, 150 degrees and
210 degrees may correspond to vacuum. The recesses may
be shaped round, rectangular or other shape to uniquely
accept only a corresponding profile of pin on the adaptor 21.

Also shown are support and guide structures for the latch
frame 80, the hairpin shaped spring 70, the release member
90 and the release button 335. This structure positions these
components for operation as described above. In the
engaged position as shown in FIGS. § and 7, the latch bar 84
of frame 80 1s held in place from moving rearwardly and
laterally by the latch stop tabs 115, which extend rearwardly
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from the back of the plate 65 and then turn outwardly to
hook over and engage the frame 80. Frame 80 is held in
place from moving forwardly by the runners 150 and from
moving laterally by the guides 152 formed by the sides of
the window 69. As the release button 35 is pushed in to
release the adaptor 11, frame 80 moves downward guided by
the tabs 115, the tab seats 118 and the center pin bosses 144,
as shown in FIGS. 6 and 12.

Similarly, the movement of the hairpin shaped spring 70
is guided by spring keeper 117 and latch stop tabs 115, as
shown in FIGS. § and 6. The spring stop 119 sets the
positions of the legs 74 and 76 of hairpin shaped spring 70,
limiting the inward movement of legs 74 and 76 in the
engaged position, as shown in FIG. 5.

The above description and drawings are only illustrative
of a preferred embodiment which achieves the objects,
features and advantages of the present invention, and it is not
intended that the present invention be limited thereto. Any
modification of the present invention which comes within
the spirit and scope of the following claims is considered
part of the present invention. For example, although the
outlet system 1s illustrated in a preferred embodiment as
accommodating two types of adapters, more than two types
could be accommodated within the scope of the invention.
Also, combinations of types of adapters in addition to or
other than the two described could be accommodated by an
outlet system according to the invention.

What is claimed as new and desired to be protected by
Letters Patent of the United States is:

1. A medical gas outlet system for delivering a medical
gas from a supply of the gas according to at least two
different non-redundant keying schemes, wherein the first
non-redundant keying scheme has a plurality of first adapter
types keyed to corresponding specific gas types, each of the
first adapters including a valve nose through which the
medical gas is received, and including a first gas-specific
type of keying structure unique to a corresponding specific
gas, and wherein the second non-redundant keying scheme
has a plurality of second adapter types keyed to correspond-
ing specific gas types, each of the second adapters including
a valve nose through which the medical gas is received, and
including a second gas-specific type of keying structure
unique to a corresponding specific gas and different from the
first type of gas-specific keying structure, said outlet system
comprising:

a valve aperture sized to accept the valve nose of the first
or second adapters and to guide the nose into engage-
ment with a gas valve, said valve aperture being opened
by engaging with the nose;

a first gas-specific outlet-indexing structure to mate with
the first gas-specific adapter keying structure to permit
the nose of the plurality of adapters of the first non-
redundant keying scheme of the corresponding gas to
be inserted into said valve aperture;

a second gas-specific outlet-indexing structure to mate
with the second gas-specific adapter keying structure to
permit the nose of the plurality of adapters of the
second non-redundant keying scheme to be inserted
1nto said valve aperture; and

a seal positioned to inhibit the medical gas from leaking
when the gas flows irom the gas supply to the nose of
the first or sccond adapter types.
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2. The medical gas outlet system of claim 1 in which the
first and second gas-specific keying structures each include
at least one keying pin, wherein said first and second
gas-specific outlet-indexing structures each include at least
one keying pin receiving area positioned relative to said
valve aperture and sized to receive the at least one keying
pin.

3. The medical gas outlet system of claim 2 in which the
at least one keying pin of the first gas-specific structure is a
single latch pin, wherein said at least one keying pin
receiving area of said first gas-specific outlet-indexing struc-
ture 1s a single latch pin receiving opening.

4. The medical gas outlet system of claim 3, wherein said
latch pin receiving opening has a cross-sectional geometry
and a spacing from said valve aperture that 1s unique to the
specific gas types and corresponds to the single latch pin.

5. The medical gas outlet system of claim 3 in which the
single latch pin includes a recess, further comprising a latch
bar for engaging the recess to hold the first adapter in said
valve aperture.

6. The medical gas outlet system of claim 5 further
comprising a latch release mechanism for disengaging said
latch bar from said recess in the latch pin.

7. The medical gas outlet system of claim 6, wherein said
latch release mechanism includes a latch release member for
urging said latch bar to disengage said latch bar from said
recess in the latch pin.

8. The medical gas outlet system of claim 7, wherein said
latch release mechanism further includes a release button for
urging said latch release member.

9. The medical gas outlet system of claim 2 in which the
at least one keying pin of the second gas-specific structure
1s a pair of keying lugs, wherein said at least one keying pin
receiving area of the second gas-specific outlet-indexing
structure 1s a pair of keying cavities.

10. The medical gas outlet system of claim 9, wherein said
pair of keying cavities are uniquely positioned relative to
each other for each specific gas types and correspond to the
pair of keying lugs.

11. The medical gas outlet system of claim 9 in which the
nose of each of the second adapter types includes at least one
recess, further comprising a latch spring for engaging the at
least one recess to hold the second adapter types in said
valve aperture.

12. The medical gas outlet system of claim 11, further
comprising a latch release mechanism for urging said latch
spring to disengage said latch spring from the at least one
recess.

13. The medical gas outlet system of claim 12, wherein
said latch release mechanism comprises a cam for urging
said latch spring to disengage said latch spring from said at
least one recess.

14. The medical gas outlet system of claim 13, wherein
said latch release mechanism includes a latch release mem-
ber for urging said cam.

15. The medical gas outlet system of claim 14, further
comprising a release button for urging said latch release
member.
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